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$FFRUGLQJ WR WKRVHSUREOHPV H[LVWLQJ LQSHUIRUPDQFH HYDOXDWLRQRINQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHV
WKLVSDSHUFRPELQHVSULQFLSDOFRPSRQHQWDQDO\VLVPHWKRGZLWKDQDO\WLFKLHUDUFK\SURFHVVDQGRQWKHEDVLVRIVXUYH\RI
WKHVWXG\RQNQRZOHGJHWUDQVIHUSHUIRUPDQFHHYDOXDWLRQWKHSDSHUHVWDEOLVKHVDSHUIRUPDQFHHYDOXDWLRQLQGH[V\VWHPRI
NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHVZKLFK LV IURP ILYH DVSHFWV FRQWDLQV FRVW RI HQWHUSULVHNQRZOHGJH
VWRFN RI HQWHUSULVH NQRZOHGJH FDSDELOLWLHV RI HQWHUSULVH NQRZOHGJH VKDULQJ H[FKDQJH FDSDELOLWLHV RI WKH RXWVLGH
HQWHUSULVHV LQIRUPDWLRQ DQG FRQGLWLRQ RI HQWHUSULVH NQRZOHGJH LQWHJUDWLRQ 2Q WKLV EDVLVXVLQJ WKH:HLJKWHG 3ULQFLSDO
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FKDUDFWHULVWLFV RI  WKHQHZPDQDJHPHQWPRGHO KDVEHHQ FUHDWHG>@ 6XSSO\ FKDLQPDQDJHPHQW RI GRPHVWLF







FRQVXOWLQJ ILUP WKURXJK WKH DQDO\WLF KLHUDUFK\ SURFHVV DQG HYDOXDWHV WKH SHUIRUPDQFH RI NQRZOHGJH
PDQDJHPHQW>@)DLUFKLOG $08VHV %DODQFHG 6FRUHFDUG PHWKRG WR HYDOXDWH NQRZOHGJH
PDQDJHPHQW>@+RZHYHUWKHUH LV D XQLYHUVDO IODZ LQ WKH XVH RI WKH DERYH PHWKRGV RQ WKH SHUIRUPDQFH
HYDOXDWLRQ RI NQRZOHGJH PDQDJHPHQW PDQ\ LQGLFDWRUV KDYH DQ HIIHFW RQ WKH SHUIRUPDQFH RI NQRZOHGJH
PDQDJHPHQWZKLFK LV UHOHYDQFH DQG RYHUODSSLQJ7KLV LQFUHDVHV WKH GLIILFXOW\ RI DQDO\]LQJ DQG SURFHVVLQJ
SUREOHPV $W SUHVHQW LW LV VWURQJ VXEMHFWLYLW\ IRU VFKRODUV WR XVH DQDO\WLF KLHUDUFK\ SURFHVV H[WHQVLYHO\ LQ
FRQGXFWLQJLQGH[V\VWHPRIZHLJKWV7KH3ULQFLSDO&RPSRQHQW$QDO\VLV3&$LVPRUHREMHFWLYHEHFDXVHLW
PDLQO\UHOLHVRQ WKHHYDOXDWLRQRI WKHDFWXDOGDWDPHDQZKLOH LW UHVXOWV WKHRYHUODSSLQJSUREOHPDPRQJ WKH
LQGLFDWRUV UDGLFWOO\7KHUHIRUHRQ WKHEDVLVRISUHYLRXV UHVHDUFK WKLVSDSHUHVWDEOLVKHV WKH LQGH[ V\VWHPRI
SHUIRUPDQFHHYDOXDWLRQRINQRZOHGJHWUDQVIHUDPRQJVXSSO\FKDLQSDUWQHUVWKURXJKDQDO\VLQJWKHLQIOXHQFLQJ
IDFWRUV RI NQRZOHGJH WUDQVIHU DPRQJ HQWHUSULVHV RI WKH VXSSO\ FKDLQ )XUWKHUPRUH WKH SDSHU FRPELQHV




3HUIRUPDQFHRINQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ LV WKHSHUIRUPDQFH DQG UHVXOWV WKDW WKHPHPEHU
HQWHUSULVHV RQ VXSSO\ FKDLQ PDNH NQRZOHGJH WUDQVIHU DQG VKDUH LQ RUGHU WR PHDVXUH WKH HIIHFW RI WKH
LPSOHPHQWDWLRQ RI WKH HQWHUSULVH NQRZOHGJH PDQDJHPHQW /L &KDQJOLQJ FRQVWUXFWV D SUDFWLFDO DQG VWURQJ
HYDOXDWLRQ V\VWHP IURPILYH IDFWRUVRI WKHRUJDQL]DWLRQDO VWUXFWXUHKXPDQ UHVRXUFHVPDQDJHPHQWFRUSRUDWH
FXOWXUHH[WHUQDOUHODWLRQVDVZHOODVWHVWLQJDQGHYDOXDWLRQWRHYDOXDWHSHUIRUPDQFHRIHQWHUSULVHNQRZOHGJH
PDQDJHPHQW>@ &KHQ /HL HVWDEOLVKHV WKH SHUIRUPDQFH HYDOXDWLRQ LQGH[ V\VWHP RI HQWHUSULVH NQRZOHGJH
PDQDJHPHQW IURP WKH IRXU DVSHFWV RI WKH ILQDQFLDO FXVWRPHU LQWHUQDO OHDUQLQJ>@.QRZOHGJH WUDQVIHU LV D
FURVVRUJDQL]DWLRQDONQRZOHGJHWUDQVIHUSURFHVVEHFDXVHWKHNQRZOHGJHLVGLIILFXOWWRTXDQWLI\WKHNH\WRWKH




:X +DRVX WKLQN SHUIRUPDQFH HYDOXDWLRQ RI  NQRZOHGJH PDQDJHPHQW VKDOO EH HVWDEOLVKHG WR HQVXUH
HYDOXDWLRQ RI WKH UHVXOWV EH REMHFWLYH DQG DFFXUDWH 7KHUHIRUH WKH GHVLJQ RI LQGLFDWRUV VKRXOG IROORZ WKH
SULQFLSOHV RI VFLHQWLILF FRPSUHKHQVLYHQHVV FRQVLVWHQF\ DQG KLHUDUFK\>@2Q WKH EDVLV RI WKH DERYH VFKRODU
VXUYH\ RI WKH VWXG\ RQ NQRZOHGJH WUDQVIHU SHUIRUPDQFH HYDOXDWLRQWKH SDSHU HVWDEOLVKHV D SHUIRUPDQFH
HYDOXDWLRQ LQGH[ V\VWHPRINQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHVZKLFK LV IURP ILYH DVSHFWV
FRQWDLQV FRVW RI HQWHUSULVHNQRZOHGJH VWRFN RI HQWHUSULVHNQRZOHGJH FDSDELOLWLHV RI HQWHUSULVHNQRZOHGJH
VKDULQJH[FKDQJHFDSDELOLWLHVRI WKHRXWVLGHHQWHUSULVHV LQIRUPDWLRQDQGFRQGLWLRQRIHQWHUSULVHNQRZOHGJH
LQWHJUDWLRQZKLFKFDQEHVKRZQLQ)LJXUH


























&RPSRVHG WKHUH DUH Q LQGLFDWRUV WR IRUP D UDQGRP YDULDEOH ( )
  Q[[[; "= ZKLFK DV WKH















&RVWRI  HQWHUSULVH  NQRZOHGJH
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3HUIRUPDQFH  RI  NQRZOHGJH
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
5HJDUGLQJ WKH DFWXDO SUREOHPV RI WKH SHUIRUPDQFH HYDOXDWLRQ RI NQRZOHGJH WUDQVIHU LQ VXSSO\ FKDLQ
3ULQFLSDO&RPSRQHQWV$QDO\WLFPHWKRGGRHVQ
WFRQVLGHUWKHRULJLQDOHYDOXDWLRQLQGLFDWRUVIRUWKHHYDOXDWLRQ
RI WKH LPSRUWDQFH RI GLIIHUHQFH 7KHUHIRUHWKHPHWKRG RI$+3 DQG WKH 3ULQFLSDO&RPSRQHQW$QDO\VLVZDV
FRPELQHG LQ WKLVSDSHU WRHYDOXDWH WKHSHUIRUPDQFHRINQRZOHGJH WUDQVIHUDPRQJVXSSO\FKDLQHQWHUSULVHV
)RUHYDOXDWLRQLQGH[ Q [[[ " $FFRUGLQJWRWKHLPSRUWDQFHRIWKHLUHIIHFWRQWKHSHUIRUPDQFHRIVXSSO\
FKDLQNQRZOHGJHWUDQVIHU2EWDLQVWKHLQGH[RIWKHVRUWZHLJKWV Q ZZZ " WKURXJKWKH$+3PHWKRGDQG
QRUPDOL]HGZHLJKWVPDNLQJ
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6XSSRVHGREWDLQWKHPDWUL[ ( )7Q
 [[[; "= DIWHUWUHDWLQJWKHRULJLQDOGDWDHIIHFWLYHO\  
&RQVWUXFWDQHZPDWUL[E\WKHZHLJKWVRI Q ZZZ +++ " 
   ( ) ( ) ( )( )7QQ [Z[Z[Z; ∗∗∗∗ +++= "                                   
   )LQDOO\DQDO\VLV WKH QHZ PDWUL[ ∗; DUH WKURXJK 3&$ VR WKDW XVLQJ WKH SULQFLSDO FRPSRQHQWV RI





WUDQVIHU DPRQJ VXSSO\ FKDLQ SDUWQHUV E\ WKH VXUYH\ DQG REWDLQ WKH UHOHYDQW GDWD WKURXJK VRIWZDUH VXFK DV
6$66366WRHIIHFWLYHO\DQDO\VLVDQGSURFHVVLQJWKHLQIRUPDWLRQ7KLVSDSHUDLPVWRLOOXVWUDWHWKHPHWKRGLV
PRUHREMHFWLYH UHDOLW\ WRXVH WKH:HLJKWHG3ULQFLSDO&RPSRQHQW$QDO\VLV WR HYDOXDWH  WKHSHUIRUPDQFHRI
NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ SDUWQHUV7R VWDWHPHQW FRQYHQLHQFH WKLV DUWLFOH VHOHFWV HLJKW
VLPXODWLRQLQWKHVXSSO\FKDLQDVDQHYDOXDWLRQVDPSOH5HSUHVHQWHGE\ M\  "=M 6XSSRVHWKHGDWDRI
H[DPSOHVLPXODWLRQVKRZQLQ7DEOH

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7DEOH6XSSO\FKDLQHQWHUSULVHNQRZOHGJHWUDQVIHUSHUIRUPDQFHHYDOXDWLRQLQGLFDWRUGDWD
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  $SSO\LQJ$+3WRGHWHUPLQHWKHZHLJKWRIHDFKLQGH[
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VFDOHWKHVL[MXGJPHQWPDWUL[DUH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  (LJHQYHFWRUVREWDLQHGE\WKHVTXDUHURRWPHWKRG






 1RUPDOL]H: UHIHUHQFH IRUPXOD  REWDLQV WRWDO VRUW RI SHUIRUPDQFH OHYHONQRZOHGJH WUDQVIHU DPRQJ
VXSSO\FKDLQSDUWQHUV
394   Ping Kang and XiaoxuWang /  IERI Procedia  2 ( 2012 )  389 – 397 











         







&,&5 7KH JUHDWHVW HLJHQYDOXH
RI % OD\HU DQG ; OD\HU DUH =PD[Ȝ DQG =ȜPD[  WKH YDOXH RI&, DUH  DQG  WKH YDOXH
RI &5 DUHDQG7KH\DUHOHVVWKDQVRWKHKLHUDUFKLFDOVRUWLVUHDVRQDEOH
 7KHRULJLQDOGDWDFDUULHVRQVWDQGDUGL]HGZHLJKWLQJSURFHVVLQJ
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,QSUDFWLFDO DSSOLFDWLRQ WKHQXPEHURISULQFLSDOFRPSRQHQWVDUHGHWHUPLQHGE\ WKHFXPXODWLYHYDULDQFH
UDWH JUHDWHU WKDQ RU HTXDO WR 6HOHFW WKH ILUVW IRXU SULQFLSDO FRPSRQHQWV EHDFDXVH WKHLU FXPXODWLYH
FRQWULEXWLRQUDWHKDYHDFKLHYHGIURPWDEOH7KHILUVWIRXUSULQFLSDOFRPSRQHQWVDUH


















































   
,Q SULQFLSDO FRPSRQHQWV DQDO\VLV [  [  [  [ LQ 3 SOD\ D PDMRU UROH EHFDXVH WKHLU FRHIILFLHQW DUH
JUHDWHU )URP WKLV ZH NQRZ WKH ILUVW SULQFLSDO FRPSRQHQWV DUH D FRPSUHKHQVLYH LQGH[ RI DIIHFWLQJ WKH
SHUIRUPDQFHRINQRZOHGJHWUDQVIHUDPRQJVXSSO\FKDLQHQWHUSULVHVFRQVLVWLQJRIPHPEHUVRIWKHVXSSO\FKDLQ




SHUIRUPDQFHHYDOXDWLRQ  LQGLFDWRUVRI  NQRZOHGJHWUDQVIHUDPRQJVXSSO\FKDLQHQWHUSULVHV
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%H WKH UHVXOWV RI FRPSRVLWH VFRUHV RI LQIOXHQFLQJ IDFWRUV RI NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ
HQWHUSULVHVIROORZDVWKHWDEOH
7DEOHUHVXOWVRIFRPSRVLWHVFRUHVRILQIOXHQFLQJIDFWRUVRINQRZOHGJHWUDQVIHUDPRQJVXSSO\FKDLQHQWHUSULVHV
QXPEHU IDFWRU VFRUH QXPEHU IDFWRU VFRUH QXPEHU IDFWRU VFRUH
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   )URPWKHFRPSUHKHQVLYHUHVXOWVRIWDEOHZHFDQVHHFOHDUO\WKDWKRZYDULRXVLQIOXHQFLQJIDFWRUVRQWKH
GHJUHHRILPSDFWRINQRZOHGJHWUDQVIHUSHUIRUPDQFHDPRQJVXSSO\FKDLQHQWHUSULVHVXQGHUWKHFRUUHVSRQGLQJ
LQGH[V\VWHP7KH  FRHIILFLHQWRI [  [  [  [ DUHPRUHJUHDWVRWKHPDLQIDFWRUVDIIHFWLQJSHUIRUPDQFHRI
NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHV LQFOXGLQJ NQRZOHGJH WUDQVIRUPLQJ DEVRUSWLRQ FDSDFLW\
RUJDQL]DWLRQDOOHDUQLQJNQRZOHGJHFRQWULEXWLRQVDQGPDQSRZHUFRVWVDQGVRRQ
&RQFOXVLRQ
,Q SHUIRUPDQFH HYDOXDWLRQ SURFHVV RI NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHV WKLV SDSHU
FRPELQHV SULQFLSDO FRPSRQHQWV DQDO\VLVPHWKRG LQ WKH VWDWLVWLFZLWK DQDO\WLF KLHUDUFK\ SURFHVVZKLFK XVH
OHVV RI LQWHJUDWHG LQGH[ WR LQVWHDG PDQ\ RULJLQDO LQGH[ DQG JLYHV D FRPSUHKHQVLYH VRUWLQJ RQ WKH HIIHFW
IDFWRUV RI SHUIRUPDQFH RINQRZOHGJH WUDQVIHU DPRQJ  VXSSO\ FKDLQ HQWHUSULVHV ,W LV FRQGXFLYH IRU VXSSO\
FKDLQ HQWHUSULVHV WR WDNH FRUUHVSRQGLQJ PHDVXUHV WLPHO\ DQG SURPRWH NQRZOHGJH H[FKDQJH DQG
WUDQVPLVVLRQ8OWLPDWHO\ PDNLQJ VXSSO\ FKDLQ HQWHUSULVH LQ D GRPLQDQW SRVLWLRQ LQ WKH ILHUFH PDUNHW
FRPSHWLWLRQ7KURXJK WKH H[DPSOH DQDO\VLV LQ WKLV DUWLFOH LW LV DQ HIIHFWLYH HYDOXDWLRQ PHWKRG WR HYDOXDWH
SHUIRUPDQFH RI NQRZOHGJH WUDQVIHU DPRQJ VXSSO\ FKDLQ HQWHUSULVHV E\ FRPELQLQJ SULQFLSDO FRPSRQHQW
DQDO\VLV ZLWK DQDO\WLF KLHUDUFK\ SURFHVV PHWKRG  7KLV DUWLFOH LGHQWLI\ PDMRU IDFWRUV RI DIIHFWLQJ 
SHUIRUPDQFHRINQRZOHGJHWUDQVIHUDPRQJVXSSO\FKDLQHQWHUSULVHVE\ZHLJKWHGSULQFLSDOFRPSRQHQWDQDO\VLV




DUH JUDWHIXO WR WKH 1DWLRQDO 6FLHQWLILF 6WDWLVWLFDO 5HVHDUFK 3URMHFWV)XQG 12\ 1DWXUDO 6FLHQFH














>@/L &KDQJOLQJ)X]]\ HYDOXDWLRQ RI WKH SHUIRUPDQFH RI NQRZOHGJH PDQDJHPHQW>-@ ,QWHOOLJHQFH VFLHQFH









>@)HQJ &KDQJOL /L 7LDQSHQJ +DQ <X\DQ 6WXG\ RQ SHUIRUPDQFH HYDOXDWLRQ RI VXSSO\ FKDLQ NQRZOHGJH
VKDULQJ>-@6FLHQFH 
RIVFLHQFHDQGWHFKQRORJ\PDQDJHPHQW
>@)HQJ &KDQJOL /L 7LDQSHQJ +DQ <X\DQ 6WXG\ RQ SHUIRUPDQFH HYDOXDWLRQ RI VXSSO\ FKDLQ NQRZOHGJH
VKDULQJ>-@6FLHQFH 
RIVFLHQFHDQGWHFKQRORJ\PDQDJHPHQW
&RQWDFWRI&RUUHVSRQGLQJ$XWKRU 
$XWKRU1DPH3LQJ.DQJ;LDR[X:DQJ
(PDLO&KLQDSNDQJBXIH#FRP#TTFRP
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